Context. Broad absorption line quasars (BAL QSOs) belong to a class of objects not well-understood as yet. Their UV spectra show BALs in the blue wings of the UV resonance lines, owing to ionized gas with outflow velocities up to 0.2 c. They can have radio emission that is difficult to characterize and that needs to be studied at various wavelengths and resolutions. Aims. We aim to study the pc-scale properties of their synchrotron emission and, in particular, to determine their core properties. Methods. We performed observations in the Very Long Baseline Interferometry (VLBI) technique, using both the European VLBI Network (EVN) at 5 GHz, and the Very Long Baseline Array (VLBA) at 5 and 8.4 GHz to map the pc-scale structure of the brightest radio-loud objects of our sample, allowing a proper morphological interpretation. Results. A variety of morphologies have been found: 9 BAL QSOs on a total of 11 observed sources have a resolved structure. Core-jet, double, and symmetric objects are present, suggesting different orientations. In some cases the sources can be young GPS or CSS. The projected linear size of the sources, also considering observations from our previous work for the same objects, can vary from tens of pc to hundreds of kpc. In some cases, a diffuse emission can be supposed from the missing flux-density with respect to previous lower resolution observations. Finally, the magnetic field strength does not significantly differ from the values found in the literature for radio sources with similar sizes. Conclusions. These results are not easily interpreted with the youth scenario for BAL QSOs, in which they are generally compact objects still expelling a dust cocoon. The variety of orientations, morphologies, and extensions found are presumably related to different possible angles for the BAL producing outflows, with respect to the jet axis. Moreover, the phenomenon could be present in various phases of the QSO evolution.
Introduction
The nature and origin of broad absorption line quasars (BAL QSOs) is still an open issue in the framework of active galactic nuclei morphology and evolution. The key characteristic of this class of objects (∼20% of the entire QSO population, Hewett & Foltz 2003) resides in their UV spectra, where broad absorption lines (BALs) are present in the blue wings of the UV resonance lines, owing to ionized gas with outflow velocities up to 0.2 c. Some evidence of BALs in young or luminous IR galaxies has led to proposing an evolutionary scenario (Briggs et al. 1984; Sanders 2002) , in which this phenomenon is due to the young age of these objects: the central AGN would still be expelling the enveloping dust cocoon. The fraction of the QSOs showing BALs can then be interpreted as the duration of this phase in relation to the total active life. This view was supported by the presence of prototypical characteristics of young radio sources, like GigaHertz Peaked Sources (GPS) or compact steep sources (CSS), among BAL QSOs (Montenegro-Montes et al. 2008a; Liu et al. 2008 ).
An orientation model proposed by Elvis (2000) predicts that BAL outflows are present in all QSOs, but only when they intercept the line of sight would the BALs be detected. In this case the percentage of BAL QSOs would constrain the solid angle of the outflow. The bipolar wind model proposed by Punsly (1999a,b) was used by Ghosh & Punsly (2007) to explain the polar BAL QSOs found by Zhou et al. (2006) : in this model the BAL outflow would be aligned with the polar axis, while the relativistic jet would be nested inside of it. Recent works, based on large samples, do not confirm a young age for all BAL QSOs, but also a variety of orientations have been found (Bruni et al. 2012; DiPompeo et al. 2011) . Also, on the arcsec-scale the majority of these sources remain unresolved in the radio band, with only about 10% or less showing an extended morphology (Bruni et al. 2012; DiPompeo et al. 2011 ).
Radio-loud BAL QSOs are a small fraction of the BAL QSO population (∼10%, Hewett & Foltz 2003; Shankar et al. 2008) , but the radio emission can be an additional tool for understanding the orientation and the age (O'Dea & Baum 1997) of these sources. We focus on this class of objects to collect information that can help in understanding which of the two models is the most probable. Thus, we embarked on a VLBI project to test the inner structure of the QSO.
The VLBI technique is an important tool for this kind of study, allowing one to reach the necessary resolution and sensitivity to study distant objects like BAL QSOs. This approach offers different indicators of the morphology of the radio source:
(1) The detection of radio jets and their asymmetry can provide constraints on the radio source orientation; (2) The spectral index analysis allows us to discriminate between core-jet or double structure; (3) Variability with respect to the total flux-density already measured with the VLA can give an estimate of the activity and orientation of the QSO jet axis with respect to the line of sight. (4) In case the pc-scale structure displays mini-lobes, which are typically found in young radio sources, the projected linear size of the radio source can be used to estimate the kinematic age (Dallacasa et al. 2003) .
In previous works on BAL QSOs, using the VLBI imaging technique (Jiang & Wang 2003; Kunert-Bajraszewska et al. 2007 , 2010 Liu et al. 2008; Montenegro-Montes et al. 2008b; Gawroński & Kunert-Bajraszewska 2011) , various morphologies and sizes have been found, and in most cases sources were unresolved even at pc-scale resolution. In this paper we present the first results of an extensive observational campaign to determine the pc-scale structure and morphology of a complete sample of radio-loud BAL QSOs, whose characteristics in the radioband were presented in Bruni et al. (2012) . Beyond the study of the pc-scale radio properties of the BAL QSO population, we aim at distinguishing which of the presented models could be the most suitable for explaining the BAL phenomenon. This paper is organized as follows. In Sec. 2 we present the sources and the observations, and in Sec. 3 we show the pc-scale radio maps and discuss the morphology. In Sec. 4 we discuss our results in the light of earlier works in the literature.
The cosmology adopted throughout the paper assumes a flat universe and the following parameters: H 0 =70 km s −1 Mpc −1 , Ω Λ =0.7, Ω M =0.3. The adopted convention for the spectral index definition is S ν ∝ ν α .
Radio observations
This work is based on a well-defined sample of radio-loud BAL QSOs presented in Bruni et al. (2012) . This sample has been selected from the fourth release of the Sloan Digitized Sky Survey (SDSS) QSO catalogue (Schneider et al. 2007) , with a fluxdensity threshold of 30 mJy at 1.4 GHz and a redshift range of 1.7<z<4.7: these criteria resulted in a sample of 25 objects. The radio spectra of the sources, presented in Bruni et al. (2012) , show that BAL QSOs are weaker at radio-frequencies above 1.4 GHz, with a few exceptions, requiring sensitive observations to study their pc-scale structure.
In this paper, we present VLBI observations of 11 of the brighter sources (S 1.4 >∼ 50 mJy) included in our sample. These 11 are a random subset of these brighter sources. The high-resolution study of sources 1159+01 (S 1.4 = 266 mJy) and 1624+37 (S 1.4 = 56 mJy), not included here, has already been presented by Montenegro-Montes et al. (2008b) : we thus obtained parsec-scale radio maps for a total of 13 out of 25 BAL QSOs in the whole sample. The study of the polarized flux density was not possible in these works, since much more observing time would have been needed to detect the low fraction of polarized flux density of these objects. More information on overall radio spectra and the kpc-scale polarization properties of the objects studied here, as well as the remaining sources in the sample, are available in Bruni et al. (2012) . In Table 1 we report some basic information on the 11 BAL QSOs presented here, while a summary of the observations is reported in Table 2 .
All the data reduction and map analysis was performed using the NRAO AIPS 1 software, following the usual procedures once editing of raw visibilities and of antenna temperature (TSYS) measurements were carried out. Based on the variation in the amplitude solutions once system temperatures and antenna gain have been considered, the accuracy of the flux-density scale can be estimated to be within ±5%. The final angular resolution of the maps is in the range 2-5 mas.
VLBA data
Seven objects were observed with the Very Long Baseline Array (VLBA) at 5 and 8.4 GHz (C and X-band, respectively) with a total bandwidth of 64 MHz at each frequency, in two observing runs in 2010 and 2011. In the first run an average on-source time of about one hour at 5 GHz and two hours at 8.4 GHz was allowed. The correlation was performed with the VLBA correlator at the National Radio Astronomy Observatory (NRAO) in Socorro (US). In the second run, when the fainter sources were observed, a total of three hours at 5 GHz and four hours at 8.4 GHz were spent on each target. The data were then processed with the new Distributed FX (DiFX) software correlator (Deller et al. 2011) . Given that, in general, the target BAL QSOs were weak; the VLBA observations were carried out in phase referencing mode for most of sources; the transfer of delay, phase, and phase rate solutions from a reference source close to target allowed absolute positions to be obtained, which significantly improved the earlier information taken from the FIRST catalogue (Becker et al. 1995; White et al. 1997) . Therefore, the phase centre in the maps presented in Figure 3 refers to the shift applied and not to the peak in the map plane whose position is instead reported in Table 1 . Since the correlation was done using the position from the FIRST survey, we had to allow a rather wide field for the initial imaging of each target source. In fact we started with about 1 ′′ wide maps, and once the target source was detected, a smaller field was selected after applying appropriate shifts in RA and DEC in order to have the target source at about the centre of the map. The same shift was applied at both frequencies. Then a few iterations of phase self-calibration were performed. The final maps are shown in Fig. 3 and are discussed in the next section.
EVN data
Four additional sources were observed with the European VLBI Network (EVN) at 5 GHz (C-band), in 2009, using the antennas in Jodrell Bank, Westerbork, Effelsberg, Onsala, Medicina, Torun, Shanghai, Urumqi, Noto, Yebes, and the two MERLIN telescopes in Darnhal and Knockin. A total bandwidth of 32 MHz and an average on-source time of about two hours were allowed. The data were correlated at the Joint Institute for VLBI in Europe (JIVE) correlator in Dwingeloo (The Netherlands).
For three of the sources we carried out phase-referencing. The maps thus adopt the same convention as for the VLBA ones. Standard procedures, including fringe-fitting, were used for the data reduction of the target sources. Delay, phase, and rate solutions were generally found above the standard signal-to-noise ratio threshold, for all the target sources. Notes: Column 3,4, and 5 are respectively RA, DEC and redshift as measured from the SDSS. For phase-referenced sources we give the coordinates of the brightest component peak, derived from our VLBI observations. Column 6 gives the peak flux density at 1.4 GHz from the FIRST catalogue (Becker et al. 1995; White et al. 1997) . The last column is the BAL type as given in Bruni et al. (2012) : a hyphen indicates that it could not be determined. 
Results
Once final maps had been obtained, we carried out a 2-D Gaussian fitting solving for component position, flux-density, size, and position angle. The resulting information is reported in Table 3. The distance between the centroids of each individual component as found by the fits were used to calculate the total projected angular and linear sizes of the source.
In the following, we briefly describe each source, observed with the VLBA (Section 3.1) or the EVN (Section 3.2). For the often mentioned overall radio-spectrum of the sources we refer to Bruni et al. (2012) . Figure 1 provides a comparison with the VLA flux-densities presented in our previous work. In this section we also discuss any hint of variability for the individual sources. Finally, in Table 1 we provide the position of the brightest component peak for the seven sources with absolute position information from phase-referencing.
VLBA maps
In this section, the pc-scale structure of the BAL QSOs observed with the VLBA is briefly discussed. Most of the sources have been found to be unresolved in the earlier arcsecond-scale observations. The typical resolution of the VLBA maps is ∼ 4 mas at 5 GHz and ∼ 2 mas at 8.4 GHz. The spectral indices α 8.4
5 for the individual components were calculated using the integrated flux density from the Gaussian fit, and do not refer any to local values. The availability of maps at two frequencies often helps in correctly interpreting the source morphology in terms of cores or steep spectrum components.
0044+00
Both maps at 5 GHz and 8.4 GHz show a resolved structure. In particular at 5 GHz, three misaligned components are present: two of them are clearly visible, the third is embedded in some diffuse structure. While a Gaussian fit was possible for components A and B, for component C it did not converge since it barely stands against some diffuse emission, and only an upper limit for its flux-density could be obtained. In case the map at 8.4 GHz was not available, component C would not have been considered. In this 8.4 GHz map, much deeper than that at 5 GHz, only components A and C are visible, suggesting a steep spectral index for component B whose surface brightness drops below the detection level. Component A has a rather flat spectral index (−0.52±0.27) and could be most probably classified as the core region, in which part of the jet is also visible, as suggested by the elongation in p.a. ∼ 176
• . Although it is not straightforward, the morphology of this source can be interpreted as a core-jet.
0756+37
In both VLBA bands we resolve the radio source into two components, separated by ∼1.8 mas (∼15 pc at the redshift of the object) at the highest resolution, in p.a. ∼ −60
• . Both components have similar sizes and spectral indexes (−0.38±0.27 for A and −0.37±0.27 for B). Since the overall spectrum peaks at 2.5 GHz (8.7 GHz rest frame), and it is steep in the optically thin (power-law, not self-absorbed) part of the emission, we can infer that we have detected two hot spots in the mini-lobes of a typically young radio source. The VLBA can account for a fraction of the total flux density measured in earlier VLA observations (∼65% at 5 GHz and ∼85% at 8.4 GHz): considering the variability significance as defined by Zhou et al. (2006) , the discrepancy is significant at 5 GHz, with a σ var =7.0, while at 8 GHz we obtain σ var < 3. The time interval between VLA and VLBA observations is about seven months. Thus, either the source is variable -but this would be inconsistent with the hot-spot scenario -or, more likely, there is some emission on angular scales not sampled by the VLBA (tens of mas or more).
This source was observed also by Gawroński & Kunert-Bajraszewska (2011) using the EVN at 1.6 GHz, and reporting a probable core-jet structure, but no maps were provided in that work.
0849+27
This source has already been resolved in the FIRST survey (VLA at 1.4 GHz, see Bruni et al. 2012) showing three components with a projected linear size of 382 kpc, and a position angle for the structure of ∼ 45
• . These VLBA observations were designed to study the central component, which was unresolved on the arcsecond scale. The maps show two components at 5 GHz (A and B) separated by 3.5 mas (30 pc), while only B is visible at 8.4 GHz, with a spectral index of −0.12±0.20 (flat) that can be considered as the source core. This component is resolved at both frequencies in p.a. ∼ 30
• .
1102+11
The map at 5 GHz shows a structure resolved into two components, which are separated by ∼4.1 mas (∼34 pc), in p.a. −53 • . At 8.4 GHz only the strongest component (A) has been detected, and it turned out to be resolved along the same direction. Its spectral index is −0.97±0.29. Such a steep spectrum makes it unlikely that component A is the source core. It is also too steep to be an active hot spot. Component B has probably an even steeper spectral index, since the flux density is below the 3-σ significance limit at 8.4 GHz. All this makes the morphological classification of the pc-scale structure rather unclear. The source presents a convex radio spectrum, although more observations at low frequencies are needed to clearly determine the turnover frequency, if present.
1237+47
This source is resolved into three components at 5 GHz, with the strongest one in the centre (A). At 8.4 GHz, the eastern component C is resolved in two subcomponents (C1 and C2), both aligned with A and B. Component A has an inverted spectral index (0.41±0.29) and thus could be interpreted as the core, while B and C1 present elongated emission toward A, with a similar flux density at 8.4 GHz. It could be the inner part of the jets, with an additional hot spot (C2) visible in the direction of C1. The projected linear size from X band is 4.8 mas (40 pc). From our previous radio observations of this source we know that it presents a flat spectrum, which can possibly be approximated with a convex shape with a peak at about 3.5 GHz. Thus, this object can be a young radio source in which the core region is still the brightest in the source. Moreover, at 8.4 GHz its flux density exceeds (∼37%) the total flux density in our earlier VLA observation. This could indicate that there is still a very active phase in which new components are likely to be formed on short timescales, creating the variability in the flux density. The time interval between VLA and VLBA observations is about seven months, with a σ var =3.4, just above the 3-σ significance threshold.
1304+13
It was possible to resolve this source both at 5 GHz and at 8.4 GHz: in the maps, the two brightest components are on the edges of the radio source (A and B), while the central component C is distinguishable only at 8.4 GHz. The fit did not converge for this last component, so we could only estimate the flux density upper limit.
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The total projected linear size of the source at 8.4 GHz is 5.3 mas (44 pc). The overall spectrum is steep, and does not present a peak in the GHz range, which is the only one that could be investigated at the moment.
1406+34
This source is unresolved in both bands with the VLBA. We can set an upper limit of 1.8 mas (14 pc) to its size. The map at 8.4 GHz shows a noise pattern that is not related to any extended structure. The pc-scale emission revealed by the present observations has an inverted spectrum (α=0.36±0.26), and we are therefore seeing the optically thick, self-absorbed part of the synchrotron emission.
The overall radio spectrum peaks at about 5.4 GHz. The VLBA flux-density measurements at 5 GHz accounts only for ∼67% that of the VLA (σ var =4.8), owing either to some intrinsic variability or to an additional component fully resolved on the pc-scale. Such a component, with a steep spectrum, may be responsible for the 327 MHz emission detected in the WENSS survey (de Bruyn et al. 2000) , which could be the remnant of an earlier episode of radio activity and which also modifies the spectral slope at low frequencies. The source is also unresolved in VLA maps.
Results from EVN observations
The EVN observed four BAL QSOs at 5 GHz (C-band). This array is made of various radio telescopes with substantially different performances. In particular, the presence of a large dish like the Effelsberg-100m allows better baseline sensitivity than on a typical VLBA baseline. However, due to the geographical distribution of the telescopes, the uv-plane is not uniformly sampled, and, on average, the structural information that can be derived here is poorer than the maps presented in the previous section. The typical resolution of these maps is ∼5 mas.
0816+48
This source shows an elongation toward SE. From the major axis of the Gaussian fit (6.8 mas) we can infer an upper limit of projected linear size of 51 pc. A clear classification of the spectrum was not possible in our previous work, but the VLA map at 1.4 GHz already showed an elongation toward SW, not corresponding with the one present here, and with a major and minor axes of 29 and 14 arcsec, corresponding to 217 and 105 kpc, respectively. This could be another case of intermittent activity with a change in the jet orientation between the two phases. Further observations at the intermediate VLA resolution could confirm this hypothesis.
1014+05
This source presents a complex morphology whose proper classification is rather difficult, because the brightest component (A) can be interpreted as the core region, and there are two more components (B and C) toward north. The overall structure is well aligned in p.a. ∼0
• . The distance between the centroids of A and C components is ∼26.6 mas, corresponding to a projected linear size of 229 pc. In our earlier work we found a power-law spectrum for this source, but more data below 1.4 GHz are needed to exclude any turnover in the MHz range. Our EVN map can account for ∼59% of the total flux density measured in the VLA map (σ var =8.2), since this discrepancy may arise either from some flux-density variability or from an additional structure not sampled by the EVN spacings.
1327+03
This is an unresolved source. The upper limit for the linear size, estimated from the Gaussian fit, is 46 pc (5.9 mas) and 11 pc (1.4 mas), respectively, on the major and minor axes, but the beam is considerably elliptical in this map so this can only be an indicative value. A power-law spectrum down to 1.4 GHz does not show any turnover for this source.
1603+30
In this case a rather symmetric structure can be seen on the parsec scale. The south-western component can be fitted with two (A and B) Gaussians. The separation between A and C (at the north-eastern edge) components is 8.6 mas, with a projected linear size of 74 pc. This source presents a convex radio spectrum, with a peak frequency at 1.4 GHz, and thus could be classified as a young GPS source, in which the emission is dominated by the hot spots.
On the arcsecond scale, a VLA map at 22 GHz shows a resolved structure in which some additional emission is present at about 2 arcsec (17 kpc) to the south. Such a linear size is more typical of CSS sources (1-20 kpc), although the overall spectrum is typical of GPS sources. The structure seen with the EVN is not aligned with the one seen with the VLA: probably a merger or a jet precession could justify the different morphologies of the same object on different scales. This is another case of a possibly young source, like 1237+47, with a flux density at VLBI resolution exceeding the earlier VLA observations at the same frequency (∼25%), but in this case the variability significance σ var is only 2.5, i.e. below the threshold. This source has already been observed with EVN+MERLIN at 1.6 GHz (Liu et al. 2008) , but owing to the lower resolution (13.0 × 4.0 mas) it was unresolved. Notes: In column 2 the component is specified, columns 3 and 4 are flux densities measured with the VLBA or EVN; column 5 is the spectral index for the components; columns 6 and 7 are the VLA flux densities as presented in Bruni et al. (2012) ; columns 8-11 are the deconvolved major and minor axes of the Gaussian fit, at the highest resolution map available, for each component. Column 12, 13, and 14 are the position angle of the single components (from the same map used to calculate the component size) and the total projected linear size of the source. Column 15 is the morphology classification (CJ: core-jet; D: double; M: multiple; U: unresolved). Columns 16, 17, and 18 are the derived quantities from the magnetic field estimation (see formulae 1, 2, and 3).
Magnetic field estimation
We applied the Govoni & Feretti (2004) formulae to calculate the magnetic field intensity or strength B. Supposing the synchrotron mechanism to be at the origin of the radio emission, this estimate assumes that the magnetic-field energy density U B and the relativistic particles energy density U part , contained in the emitting region, contribute with approximately equal values to the total energy density U tot . This equipartition assumption allows minimizing U tot , providing a conservative estimate of B.
The formulae for minimum energy density, u min , and the corresponding equipartition value for the magnetic field strength, B eq , are the following:
where z is the source redshift, I 0 the source brightness at the frequency ν 0 , d the source depth, k the proton-to-electron energy ratio, ν 0 the observed frequency, and α the spectral index of the synchrotron emission (adopting the convention S ν ∝ ν −α ). The constant ξ(α, ν 1 , ν 2 ), depending on α and on the minimum and maximum energy of the charged particles (corresponding to ν 1 and ν 2 ), is tabulated in Table 1 of Govoni & Feretti (2004) . We chose a value of 2.5 × 10 −12 corresponding to α = 0.5, and minimum and maximum emission frequencies of 10 MHz and 100 GHz, respectively. In this calculation we assumed k=1, a magnetic field filling-factor φ=1, and an ellipsoidal volume for the component, with depth d equal to the minor axis.
Assuming a low-energy cut-off in the particle energy distribution, the derived magnetic field B ′ eq is related to B eq by the following formula (Brunetti et al. 1997) :
We assumed a minimum Lorentz factor γ min = 100 in this calculation.
In Table 3 we present the results of the magnetic field estimate for each component (or for the all the sources in case it is unresolved). For the unresolved sources or components, having deconvolved dimensions equal to zero, we used the major and minor axes of the beam and the peak flux density. Components without Gaussian fit were omitted. For two sources (1237+47 and 1406+34), the estimation was not possible, since components show an inverted spectrum, which means we are looking at the self-absorbed part of the spectrum: in this case, the measured flux density is biased by the absorption, and does not reflect the real emission of the component.
We found values of u min ranging from 10 −7 to 10 −5 erg/cm 3 , corresponding to B ′ eq between 0.8 and 6.5 mG. In Sec. 4 we compare these results with values from literature. It is worth noting that some a priori assumptions have been made in this estimation. The value of k, the filling factor of the magnetic field φ, and the depth of the source along the line of sight d can have slightly different values from the ones used here, changing the results up to an order of magnitude.
Discussion
Radio-loud BAL QSOs were considered extremely rare sources before the advent of large surveys like the SDSS. After the release of SDSS DR4, it has been possible to select larger samples of BAL QSOs with a considerable emission also in the radio domain. The sample we studied here has been defined to have the largest possible number of sources with radio flux density high enough to allow a detailed study of the pc-scale structure.
In the literature, 32 BAL QSOs have to date been observed with the VLBI imaging technique (Jiang & Wang 2003; Kunert-Bajraszewska et al. 2007 , 2010 Liu et al. 2008; Montenegro-Montes et al. 2008b; Gawroński & Kunert-Bajraszewska 2011) . With this work we add a further nine previously unobserved sources, improving the statistics concerning the pc-scale radio morphology. Only 8 BAL QSOs out of 32 (∼25%) were found to be unresolved in earlier works, while the remaining objects show a variety of morphologies, including core-jet, quite symmetric, or complex structures. In some cases, a re-orientation or jet-precession scenario has been proposed (Kunert-Bajraszewska et al. 2007 , 2010 Gawroński & Kunert-Bajraszewska 2011) to explain the peculiar morphology. Doi et al. (2009) have observed another 22 BAL QSOs with the Optically ConnecTed Array for VLBI Exploration (OCTAVE), subarray of the Japanese VLBI Network, to detect pc-scale radio emission due to non-thermal jets. Their work does not provide maps, hence no morphological information comparable to the previous, but also in this case the results did not point to a single pole-on geometry for BAL QSOs.
Concerning our sample, four sources (16%) out of the 25 in the whole sample (0816+48, 0849+27, 1103+11, and 1603+30) were already resolved at the intermediate angular resolution of our previous VLA observations (Bruni et al. 2012) , resulting in linear sizes of 217, 380, 69, and 17 kpc, respectively. The remaining 84% of the sample turned out to be unresolved, with a linear size below 20 kpc in 90-95% of the cases. A previous VLBI study by our group (Montenegro-Montes et al. 2008b ), based on a fainter sample of radio-loud BAL QSOs presented in Montenegro-Montes et al. (2008a) , shows that on the parsec scale a variety of morphologies are found, implying different orientations. In that work a total of five sources were observed with the VLBA, resulting in two resolved sources (40%). In this work we present pc-scale observations of eleven sources: nine of them present a resolved structure (∼82%) without a predominant morphology. Both double sources with a radio spectrum consistent with being young (and implying jets oriented to large angles to the line of sight) and core-jet objects (with their axis quite aligned to the line of sight) have been found, reinforcing the idea that orientation is not the dominant factor in determining the properties of BAL QSOs. In our pc-scale images, three sources (0756+37, 1014+05, and 1406+34) can account only for part of the VLA flux density measured at the same frequency. This missing flux density could be related to some emission with angular scales not sampled by the VLBI baselines (i.e. exceeding several tens of milliarcseconds, and therefore resolved out by the observations presented here) but contributing to the arcsecond scale measurement. Otherwise, such a difference may arise from intrinsic variability of the most compact components. All of these three sources were unresolved in the VLA maps, with linear size below 8 kpc.
If we also consider the sources 1159+01 and 1624+37, studied by Montenegro-Montes et al. 2008b , we end up with a total of 11 out of 13 (∼85%) sources that appear resolved on the pc-scale. In 1159+01 a central core was found, with two faint symmetric extensions and another two components toward SW, while in the case of 1624+37 a core-jet structure was detected. This is consistent with the variety of morphologies we have found in the present work, and it suggests a variety of orientation with respect to the line of sight, in agreement with the results in Bruni et al. (2012) .
These results, as a whole, agree with the findings available in the literature, both in terms of unresolved sources fraction and in possible morphologies (and orientations). Figure 4 shows the integrated flux density from the FIRST versus redshift for the 13 objects with VLBI observations in the sample from Bruni et al. (2012) and from the literature. Both redshift and flux density ranges are comparable to the literature, so we can safely include the results from this paper in the context of previous VLBI observations of BAL QSOs.
After a decade of VLBI observations, BAL QSOs do not seem to be predominantly unresolved, or to present any preferred morphology. All of them have been detected on the pc-scale. In some cases these sources can be compact, with a projected linear size below 20 kpc, or even extremely compact, <1 kpc, but there are examples of extended sources (hundreds of kpc), like 0849+27, presenting BAL features, or cases of BAL QSOs with traces of a diffuse emission, probably related to a low-frequency component remnant of an earlier active phase. Thus, the interpretation of BAL QSOs as young sources seems to be overly simplistic. On the other hand, the variety of jet axis orientations with respect to the line of sight we found does not allow us to explain this particular subset of QSOs as likely to be seen from a particular line of sight, as suggested by the orientation model (Elvis 2000) . The outflows at the origin of the BAL features should thus be present at various orientations with respect to the jet axis, and in various phases of the QSO evolutionary track.
We determined the magnetic field intensity in the various emitting regions, under the conventional assumptions of pure synchrotron emission and minimum total energy (i.e. the equipartition field), and we found values of a few mG. Dallacasa et al. (2002a,b) present VLBA, EVN and Merlin observations of a sample of compact steep-spectrum sources (CSS) drawn from the B3-VLA sample (Vigotti et al. 1989 ) and covering about the same radio luminosity range of the BAL QSOs presented here. They calculated the minimum energy density and the magnetic field strength, adopting the same assumptions and methodology, for radio components with sizes and flux densities comparable to the ones presented in this work. They found u min in the range between 10 −8 and 10 −7 erg/cm 3 , corresponding to B ′ eq < 3 mG, comparable with our findings. This suggests that the radio-emitting plasma in radio-loud BAL QSOs has physical conditions similar to other (non-boosted) sources, while typical values for large-scale radio sources, such as FRI and II, spans from tens to hundreds of µG (Croston et al. 2005; Stawarz & Kataoka 2005) .
Conclusions
We have presented the results of EVN and VLBA observations of 11 among the brightest radio-loud BAL QSOs in our sample. A pc-scale imaging, together with a spectral index analysis of the components, was realized. We can summarize our conclusions as follows.
-Nine out of eleven sources (82%) present a resolved structure, and various morphologies are visible: double, core-jet and symmetric structures have been found, and therefore different orientations can be inferred. The percentage of resolved sources is comparable to the general results from earlier works in the literature.
-The projected linear sizes of the sources presented here range from a few pc (upper limit for the unresolved sources) to several tens to several hundred pc. A few sources have additional radio emission on much larger scales, as is visible in the VLA observations, and therefore a typical radio size of BAL QSOs does not exist. These objects explore the same parameter space as the common radio sources (radio galaxies and radio quasars). In the original sample from Bruni et al. (2012) , ∼80% of sources have linear sizes below 20 kpc, still indicating that, on the arcsec-scale, the majority of BAL QSOs remain unresolved. The missing flux density between VLA and VLBI observations can suggest in some cases a diffuse emission that is too faint to be detected with these observations. In one case (1406+34) this can be due to a low-frequency component, probably the remnant of an earlier radio activity of the AGN. A complex history can also be supposed for other sources, when a re-oriented jet seems to be at the origin of the complex morphology found.
-The variety of linear sizes and spectral characteristics found in these VLBI observations and from our previous work (Bruni et al. 2012 ) seems to exclude a simple explanation for all BAL QSOs as young compact objects. At the same time, given the variety of morphologies that can be found, a particular orientation is unlikely to be present: the outflows triggering BAL features are then likely to be present in both young and older QSOs, at various orientations with respect to the jet axis.
-A calculation of the minimum energy density and magnetic field strength shows similar values to the ones present in the literature, suggesting that no particular conditions are present in the radio-emitting regions of BAL QSOs.
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